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• Project Timeline for Reforestation Mitigation and Compensation (2018-2040)

• Duke Farms: the Optimal Compensation Site

• Phase 1a: Field Locations and Assessments
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• Phase 2a: Wetland Design

• Phase 2b: Wetland Construction Planning and Metrics

• Phase 2: Projected Outcomes

• Duke Farms Supporting Initiatives

• Questions
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Negotiations on Settlement Agreement and Scope of Project

Phase 2: Vernal Habitat and Planting Plan Implementation

2018-2023
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Phase 1b: Field PreparationPhase 1a: Field Assessments 2021-2024

2025-2026

2027-2031

2031-2040

Phase 3: Monitoring and Maintenance

Phase 4: Monitoring and Maintenance

Project Timeline
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Determining what is feasible for the 
proposed ecological uplift is an essential 
parameter in selecting a site for restoration. 
The most effective enhancement activities 
are the removal of invasive species and the 
planting of native plants, which results in:

Why Duke Farms was the Optimal Compensation Site

• increasing plant biodiversity
• connecting wildlife corridors
• creating and diversifying wildlife habitat,
• decelerating and absorbing floodwaters and 
magnifying the retention of floodwater 
sediment onto the floodplain
• removing excess nutrients from river water



Extra acreage:
for future mitigation 
needs at AmCy

DUKE FARMS

17.8-acre mitigation area 
(i.e., pilot study)

Fields with the yellow 
border are the 112 acres of 
the floodplain reforestation 

project

Duke Farms Project Field Acreage

After 3 Years of Negotiation with Regulatory Agencies, We Agreed on 112 Acres
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Phase 1a: Field Assessment

Field 36 Field 38

Field 39

Field 40

Field 41



A Science-Based Approach

• Vegetation Coverage and Topographic Surveys via Drone

• Ground Penetrating Radar (GPR) Survey for Drainage Tiles

• Well Point Piezometer Installation & Continuous Water Level Gauging

• Soil Sampling and Lithology Description

• Soil Vertical Permeability Testing
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Phase 1a: Planning and Preparation



9Phase 1a: Field Subdivisions to Scope Invasive Species Treatments
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Phase 1a: GPR Survey to Locate Possible Intact Drainage Tiles and Pipes
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Phase 1a: Drone Survey Microtopography Mapping



12Phase 1a: Piezometer Installation and Continuous Water Table Level Gauging
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Phase 1a: Soil Boring and Permeability Testing
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Phase 1a: Soil Boring and Permeability Testing
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Phase 1b: Field Marking of Desirable Trees to Retain
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Phase 1b: Field Preparation – Herbicide Spraying
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Phase 1b: Field Preparation – Invasive Tree Cutting



18
Phase 1b: Field Preparation – Woody Debris Stockpiling for Off-Site
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Phase 1b: Field Preparation – Perimeter Fence Line Surveying
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Phase 1b: Field Preparation – 2024 Activities – 2nd Invasive Treatments
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Phase 2a: Forested Floodplain Design

90% Draft Design
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Phase 2a: Design Basis - 1889 Catalogue of Plants
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Phase 2a: Design Basis – 2017 Duke Farms Land Stewardship Plan

In 2021, a 17.8-acre 
mitigation plot was planted, 
which was evaluated to help 
determine which native plants 
remain acclimatized to this 
environmental setting 
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Project Scope and Objectives

Phase 2b: Construction Scope & Performance Objectives

112 Acres (109 acres of planting; 3 acres of 
vernal habitat)

Trees will be planted on 10-ft centers and will compose 80% of the 
planting. Shrubs will be planted on 8-ft centers in dedicated plots and will 
compose 20% of the planting; all plants will be weed matted and staked

Native Species Planting Plan and Invasive 
Species Treatment Plan

There are 18 prescribed native tree and 22 prescribed native shrub species 
designated in the Planting Plan and a vigorous Invasive Species Treatment 
Plan. Site was enclosed by 16,700 linear feet of deer exclusion fencing

Tree and shrub plant container sizes (3-gallon 
to 5-gallon containers)

5 percent of the planted trees will be a larger caliper size (0.75-inch 
caliper or 7-gallon container); ~475 large caliper trees (primarily pin oaks) 
found and retained in the fields can be counted toward this percentage 
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Project Scope and Objectives

Phase 2b: Construction Scope & Performance Objectives

Stipulated Performance Criteria for 
every aspect of the project 

85% plant survival, 85% beneficial cover with less than 10% invasive 
species; trees must be an average of 8 feet or higher; vernal pool must 
contain water for certain periods and be dry during other periods.

Monitoring Program Sixty (60) vegetation monitoring plots (1.4% of total acreage), randomly 
placed within fields, with the number of plots within each field weighted by 
acreage, and the split between tree and shrub plots weighted by percent 
composition (approximately 80% and 20%, respectively) of each class. 
Thirty (30) of these plots will be permanent and will have the same location 
every year, while thirty (30) will be randomized every year to ensure full 
representation of the planting area

Monitoring Metrics (1) Tree/shrub survivability;
(2) Stem density;
(3) Tree height.
(4) Invasive species percent cover;
(5) Native vegetation percent cover; and
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Project Scope and Objectives

Phase 2b: Construction Scope & Performance Objectives

Site will be maintained and monitored 
for 5 years per NJDEP permit 
requirements

A Project Completion Certificate will be issued following Year 5 if all 
conditions are met upon submittal of a Final Monitoring Report

Interim Monitoring Reports An Annual Monitoring and Maintenance Report due by January 31st of the 
next calendar year shall (1) summarize monitoring efforts; (2) summarize 
and provide full detail of monitoring data; (3) evaluate compliance with 
performance metrics; (4) propose contingency measures (if needed); (5) 
detail maintenance activities that were performed at the site; and (6) 
describe any other findings pertinent to the Trustees’ understanding of the 
implementation of the work

Final Monitoring Report The Final Monitoring Report will summarize all monitoring and 
maintenance activities, describe compliance with performance criteria, and 
identify what penalties from the Long-term Stewardship Payment Schedule 
should be assessed

There are additional obligations and activities that take place in Years 6 though 15 (e.g., maintaining the fence)
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Phase 2b: Forested Floodplain Design Drawing – Field 38



Extra acreage:
for future mitigation 
needs at AmCy

DUKE FARMS

Field 38:
Construction: Spring 2025

Phase 2b: Forested Floodplain Proposed Project Sequencing

Field 36/41:
Construction: Fall 2025

Field 39/40:
Construction: Spring 2026
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Before

After

Phase 2: Projected Outcomes – Vernal Habitat
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After

Before

Phase 2: Projected Outcomes – Shrub Habitat
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After

Before

Phase 2: Projected Outcomes – Forested Floodplain Habitat



• Content development of proposed 
interpretative signs along a newly-
constructed trail along the Raritan River

• Assumption of perimeter fence 
maintenance in Years 6-15

• Allowing regulatory agency access to 
the site for the Year 1-15+ monitoring 
period

• Control of Callery pear and other 
invasives in Lowlands hedgerows and 
along River Road
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Phase 2: Duke Farms Supporting Initiatives
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Questions?
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